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Letters to the Editorflow, performed as the primary pallia-
tion, in a cyanotic 5-month-old infant
with left isomerism, single ventricle,
interrupted inferior vena cava, and
pulmonary stenosis. After 8 years of
follow-up, we want to share the long-
term outcome of this patient.
There is debate as to whether
primary early Kawashima operation is
a valuable strategy for the palliation of
very young infants with left isomerism,
single ventricle, and pulmonary steno-
sis.2-4 Consequently this procedure is
rarely performed in small infants, and
follow-up results are lacking.
Hemodynamic instability as a result
of a more reactive pulmonary bed in
the early postoperative period is amat-
ter of concern. This was the rationale
for decompressing the pulmonary cir-
cuit by means of a limited fenestration
back into the heart.3,4 The benefit of
fenestration in this small infant with
such nearly total cavopulmonary
connection was likely to be crucial
and attributable to improved cardiac
output.4
These benefits, however, come at
the expense of lower oxygenation in
later follow-up and the need for cath-
eter intervention to close the fenestra-
tion. At the age of 4 years, our patient
had desaturation to the 70% range.
The presence of pulmonary arteriove-
nous malformations was suspected,
and an elective cardiac catheterization
was carried out. There was no evi-
dence of pulmonary arteriovenous fis-
tulas. Negative results of bubble
contrast echocardiography6 were ac-1086 The Journal of Thoracic andcompanied by a pulmonary venous
saturation of 98%, a normal pulmo-
nary arterial–venous transit time, and
absence of reticular spongy pattern
on pulmonary angiography. A signifi-
cant right to left shunt through the
modified fenestration, however, was
revealed. Transcatheter occlusion
was successfully accomplished with
an 8-mm Amplatzer (AGA Medical
Corp, Plymouth, Minn) septal device.
Saturation increased to 94%, and the
cavopulmonary pressure increased
from 9 mm Hg to 11 mm Hg.
It is noteworthy that pulmonary ar-
terial venous malformations were not
the cause of desaturation. It has been
reported that these patients are at
risk for the development of pulmonary
arterial venous fistulas early after the
Kawashima operation.5 We hypothe-
sized that the controlled antegrade
pulmonary flow could have prevented
or delayed the development of such
malformations.3
At 8 years of follow-up, the patient
is free of symptoms, leading a normal
and active life for an 8-year-old
girl with an oxygen saturation in the
92% to 94% range. The good ventric-
ular function without atrioventricular
valve insufficiency observed at the
last follow-up could be attributable
to the fact that the single ventricle
was never exposed at a volume
overload.
This encouraging long-term result
influenced us to consider the early
primary Kawashima procedure, in-
stead of a systemic pulmonary shunt,Cardiovascular Surgery c April 2011as valuable therapeutic option for the
first-stage palliation of this uncom-
mon cardiac anomaly. Since then, 2
other cyanotic infants with the same
cardiac malformation have undergone
successful early fenestrated Kawa-
shima operations.
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